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25 Specification 

1. Title of Invention 
Conveying device 

30 

2 . Claims 

(1) A conveying device having at least one pair of 
piezoelectric vibrators bonded to an elastic conveying 
35 plate at a certain spacing, one of these piezoelectric 
vibrators acting as an exciting vibrator, the other 
piezoelectric vibrator acting as an absorbing vibrator. 



3. Detailed Description 
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The invention relates to a conveying device suitable 
for use in conveying powder. 

5 Prior Art 

Conveying devices of this type have conventionally been 
arranged as shown for example in Fig. 3, with belt- 
shaped conveying plate 1 of length 1 excited by 

10 excitation means 2 provided at one end, the vibrational 
wave generated in conveying plate 1 by means of this 
excitation being used to convey powder 3 along 
conveying plate 1 in direction X. Piezoelectric 
vibrators or the like are employed as excitation means 

15 2. In the diagram, 4 is a support base. 

Difficulties to Be Resolved by the Invention 

However, conveying plate 1 is of limited length, and as 
20 it is difficult to achieve acoustic impedence matching 
for the vibrating plate, the vibrational wave is 
reflected back from the other end of conveying plate 1 
to generate a standing wave as shown in Fig. 4, with 
the disadvantage that powder 3 is trapped at the nodal 
25 points of the standing wave. In Fig. 4, point a is the 
position of excitation means 2, and point b is the 
position of support base 4. 

As a means of preventing this type of phenomenon in 
30 which powder 3 is trapped by a standing wave, methods 
such as the application of an asymmetry to the 
Lissajous vibration have been attempted in prior art, 
but in this case the direction of conveyance of powder 
3 is restricted to the single direction X, so the 
35 direction of conveyance cannot be changed. 

Thus the technical theme of the invention is the 
provision of a conveying device which resolves the 
above-mentioned difficulties in prior art, and is able 



to convey powder from one end of a conveying plate to 
the other or in the reverse direction without causing 
the powder to become trapped due to a standing wave. 

5 Means of Resolving the Difficulties 

In order to resolve the above technical difficulty, the 
conveying device of the invention is characterized in 
having at least one pair of piezoelectric vibrators 
10 bonded to an elastic conveying plate at a certain 
spacing, one of these piezoelectric vibrators acting as 
an exciting vibrator, the other piezoelectric vibrator 
acting as an absorbing vibrator. 

15 With a conveying device of the above structure, if one 
of the pair of piezoelectric vibrators bonded to the 
elastic conveying plate is driven as the exciting 
piezoelectric vibrator, the conveying plate is flexed 
by the vibration of the exciting piezoelectric vibrator, 

20 transmitting a pulse. This transmitted pulse is then 
absorbed by the absorbing piezoelectric vibrator bonded 
to the conveying plate at a certain spacing. As a 
result a simple travelling wave proceeds from the 
exciting piezoelectric vibrator to the absorbing 

25 piezoelectric vibrator along the conveying plate, 
without a standing wave being generated. Thus the 
phenomenon whereby powder is trapped by a standing wave 
does not occur . 

30 Moreover, the pair of piezoelectric vibrators 
positioned at a certain spacing on the conveying plate 
are identical to one another, and by switching their 
use between excitation and absorption the conveying 
system can be given a symmetry which allows powder to 

35 be conveyed in both directions. 



Embodiment 



Fig. 1 is a schematic diagram showing the structure of 
a conveying device according to the invention, 1 being 
an elastic conveying plate of length 1, 5 a 
piezoelectric vibrator bonded to one end of this 
5 conveying plate 1 on its reverse side, and 6 the 
piezoelectric vibrator bonded to the other end. These 
piezoelectric vibrators 5, 6 are virtually identical in 
terms of their characteristics and structure, providing 
them with a symmetry. Piezoelectric vibrators 5, 6 

10 have supports 51, 61 at their leading edges formed in 
the shape of a blade, and are bonded to the reverse 
side of conveying plate 1. This embodiment shows the 
example of piezoelectric vibrator 5 being used for 
excitation and piezoelectric vibrator 6 for absorption. 

15 Drive source 7 comprising an oscillator or the like is 
connected electrically to exciting piezoelectric 
vibrator 5, and load 8 comprising an absorption 
resistor or the like is connected to absorbing 
piezoelectric vibrator 6. 

20 

When exciting piezoelectric vibrator 5 is driven at a 
suitable frequency by drive source 7, vibration is 
transmitted via support 51 to conveying plate 1, 
conveying plate 1 flexes, and a vibrational wave is 

25 transmitted from one end of conveying plate 1 to the 
other. The pulse transmitted from one end of conveying 
plate 1 to the other is absorbed by absorbing 
piezoelectric vibrator 6 bonded to the other end. Thus 
a simple travelling wave proceeds from one end of 

30 conveying plate 1 to the other in direction X, the 
amplitude distribution of conveying plate 1 remaining 
constant regardless of the position along the length as 
shown in Fig. 2, and so no standing wave is generated. 
For this reason the phenomenon whereby powder 3 on 

35 conveying plate 1 is trapped by a standing wave does 
not occur, it being conveyed smoothly from one end of 
conveying plate 1 to the other in the direction X. 
Point a in Fig. 2 is the position of piezoelectric 
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vibrator 5, point b being the position of piezoelectric 
vibrator 6. 



Moreover, since identical units are used for the pair 
5 of piezoelectric vibrators 5, 6 positioned at both ends 
of conveying plate 1, the conveyance system is provided 
with a symmetry. Thus if piezoelectric vibrator 5 is 
used for absorption, and piezoelectric vibrator 6 is 
used for excitation in the reverse arrangement to that 
10 in the above embodiment, powder 3 will be conveyed in 
the reverse direction Y. This can be achieved simply 
by means of a switch or the like which changes over 
piezoelectric vibrators 5, 6. 

15 Effects of the Invention 

As has been described above, since the conveying device 
of the invention is characterized in having at least 
one pair of piezoelectric vibrators bonded to elastic 

20 conveying plate at a certain spacing, one of these 
piezoelectric vibrators acting as an exciting vibrator, 
the other piezoelectric vibrator acting as an absorbing 
vibrator, it is possible to provide a conveying device 
which can convey powder from one end of a conveying 

25 plate to the other, or in the reverse direction, 
without it becoming trapped by a standing wave, 

4. Brief Description of the Drawings 

30 Fig, 1 is a schematic diagram showing the structure of 
a conveying device according to the invention. Fig. 2 
shows the amplitude distribution for a conveying plate 
in a conveying device according to the invention. Fig. 
3 shows the structure of a conventional conveying 

35 device. Fig. 4 shows the amplitude distribution for 
the same conveying plate. 

1 ... conveying plate, 5, 6 ... piezoelectric vibrator 
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